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Deposition Technology of Copper Thin Films for Multi-level Metallizations
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Abstract: A low temperature process technology of copper thin films has been developed by a chemical
vapor deposition technology for multi-level metallzations in ULSI fabrication. The copper films were
deposited on TiN/Si substrates in helium atmosphere with the substrate temperature between 130°C and
250°C. In order to get more reliable metallizations, effects on the post-annealing treatment to the electrical
properties of the copper films have been investigated. The Cu films were annealed at the 5x107 Torr
vacuum condition and the electrical resistivity and the nano-structures were measured for the Cu films.
The electrical resistivity of Cu films shown to be reduced by the post-annealing. The electrical resistivity
of 2.0 p€2-cm was obtained for the sample deposited at the substrate temperature of 180°C after vacuum
annealed at 300°C. The resistivity variations of the films was not exactly matched with the size of the
nano-structures of the copper grains, but more depended on the contamination of the copper films.
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Fig. 1. Schematic diagram of multi-level metallization
structure.
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Fig. 2. Film resistivity variations along the substrate
temperature.
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Fig. 3. (a) TEM nano-structure and (b) electron diffraction
of Cu films prepared at 150°C.
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Fig. 4. (a) TEM nano-structure and (b) electron diffraction
of Cu films prepared at 180°C.
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Fig. 5. (a) TEM nano-structure and (b) electron diffraction
of Cu films prepared at 250°C.
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Fig. 6. XRD nature for Cu films prepared at 160°C before
and after the annealing
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